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DETAILED ACTION 
Specification 

The lengthy specification has not been checked to the 
extent necessary to determine the presence of all possible minor 
errors. Applicant's cooperation is requested in correcting any 
errors of which applicant may become aware in the specification. 

Claim Rejections - 35 USC § 112 

The following is a quotation of the second paragraph of 35 
U.S.C. 112:' 

The specification shall conclude with one or more claims particularly- 
pointing out and distinctly claiming the subject matter which the applicant 
regards as his invention. 

Claims 6, 11, 19, 24, 30, and 35 and any claims depending 
therefrom are rejected under 35 U.S.C. 112, second paragraph, as 
being incomplete for omitting essential elements, such omission 
amounting to a gap between the elements. See MPEP § 2172.01. 
The omitted elements are: the requirement of a low or no dip 
situation when the ratio of Vzz/2Vxx is relatively equal to the 
anisotropic ratio. As noted on page 19 of the specification, 
the ratio exists in a formation with low dip and the logging is 
performed at low frequencies. This is not included in the 
claim, thus in the situation wherein there is a medium or large 
relative dip, it is unclear of the claims' application. 
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Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs 
of 35 U.S.C. 102 that form the basis for the rejections under 
this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or 
a foreign country or in public use or on sale in this country, more than one 
year prior to the date of application for patent in the United States. 

(e) the invention was described in (1) an application for patent, published 
under section 122(b), by another filed in the United States before the 
invention by the applicant for patent or (2) a patent granted on an 
application for patent by another filed in the United States before the 
invention by the applicant for patent, except that an international 
application filed under the treaty defined in section 351(a) shall have the 
effects for purposes of this subsection of an application filed in the 
United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English 
language . 



Claims 1, 2, 14, 15, 27, 28, 32 and 33 are rejected under 
35 U.S.C. 102(e) as being anticipated by Gianzero et al . (US 
6,819,112). Regarding claims 1, 14, 27 and 32, Gianzero et al . 
discloses a computer having a memory (see Gianzero et al . col. 
4, lines 19-31) having instructions for acquiring resistivity 
measurements from a triad of transmitter/receiver pairs, each 
pair oriented in one of the x, y and z planes relative to the 
logging tool (See FIG. 1 and col. 4, line 66 to col. 6, line 9) 
and deriving an electrical property of the formation from a 
difference measurement between a first resistive measurement 



from a longitudinal transmitter/receiver pair and second 
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resistivity measurement from a transverse transmitter/receiver 
pair (See col. 6, line 48 to col. 7, line 6). 

Regarding claims 2, 15, 28 and 33, Gianzero et al . 
discloses the difference equation for the electrical property 
derived from a((JVl-V2) = aVl-bV2, wherein a and b are chosen 
parameters (See col. 6, line 48 to col. 1, line 6). 

Claims 10, 11, 29 and 30 are rejected under 35 U.S.C. 
102(b) as being anticipated by Savage et al . (US 4,636,731). 
Regarding claims 10 and 29, Savage et al . discloses a computer 
system having instructions (See col. 2, line 9 to col. 3, line 
2) for acquiring a first resistivity measurement and a second 
resistivity measurement from transmitter/receiver pairs one 
oriented parallel and one transverse to the logging tool (See 
col. 3, lines 3-65, note radial and axial resistivity 
measurements) and deriving the anisotropic ratio from the first 
and second resistivity measurements (See col. 3, line 66 to col. 
4 , line 3) . 

Regarding claims 11 and 30, as is understood in view of -the 
112 rejection outlined above. Savage et al . as noted above 
teaches a methodof finding the anisotropic ratio, which is the 
horizontal (axial) resistivity over the radial vertical (radial) 
resistivity. As noted by Applicants on page 20 of the 
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specification, the anisotropic ratio has the property that it is 
proportional to the ratio Vzz/2Vxx- Accordingly, since Savage et 
al . teaches the anisotropic ratio, it teaches the recited ratio. 

Claims 12, 13 and 31 are rejected under 35 U.S.C. 102(e) as 
being anticipated by Omeragic (US 6,584,408). Regarding claims 
12 and 31, Omeragic discloses a computer having a memory (See 
Omeragic FIG. 5, item 210) having instructions for acquiring 
tri-axial resistivity measurements from three tri-axially 
oriented transmitter/receiver pairs (See FIG. 1 and col. 2, 
lines 9-29) , and determining a dip angle from the tri-axial 
measurements (See col. 8, equation 27). 

Regarding claims 13, Omeragic discloses the equation 
(equation 27) to determine the dip angle as noted above and 
further discloses a relationship of the couplings (See Omeragic 
col. 8, equation 25), the substitution of equation 25 into 
equation 27 provides the first recited equation and combinations 
thereof provide the remaining equations recited in claim 13. 
Thus, Omeragic discloses the features of this claim. 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which 
forms the basis for all obviousness rejections set forth in this 
Office action: 

(a) A patent may not be obtained though the invention is not identically 
disclosed or described as set forth in section 102 of this title, if the 
differences between the subject matter sought to be patented and the prior 
art are such that the subject matter as a whole would have been obvious at 
the time the invention was made to a person having ordinary skill in the 
art to which said subject matter pertains. Patentability shall not be- 
negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere 
Co., 383 U.S. 1, 148 USPQ 459 (1966), that are applied for 
establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1. Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and 
the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent 
art . 

4. Considering objective evidence present in the 
application indicating .obviousness or nonobviousness . 

Claims 3, 4, 16 and 17 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Gianzero et al. Gianzero et al. 
teaches each and every limitation of claims 1, 2, 14 and 15 as 
discussed above. However, Gianzero et al . does not disclose the 
particular parameters outlined in these claims. Nonetheless, it 
would have been obvious to use the parameters recited in claims 
3, 4, 16 and 17. One having ordinary skill in the art would 
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have been motivated to do so in view of Gianzero et al . which 
states that the parameters for the equation should be chosen to 
optimize different aspects of the combination process (See 
Gianzero et al. col. 7, lines 1-6) . Furthermore, where the 
general conditions of a claim are disclosed in the prior art, it 
is not inventive to discover the optimum or workable ranges by 
routine experimentation. See In re Aller, 105 USPQ 233, 235 
(CCPA 1955) . 

Claims 5-7 and 18-20 are rejected under 35 U.S. C. 103(a) as 
being unpatentable over Gianzero et al . in view of Savage et al . 
Regarding claims 5 and 18 Gianzero teaches the limitations of 
claim 1 as discussed above. However, Gianzero et al . does not 
teach a specific method to find the anisotropy. Savage et al . 
teaches finding the anisotropy ratio by comparing the axial 
resistivity and the radial resistivity, both in relation to the 
logging tool (See Savage et al . col. 3, line 66 to col. 4, line 
3) . It would have been obvious to determine the anisotropy in 
the logging tool of Gianzero et al . using the method of Savage 
et al. One having ordinary skill in the art would have been 
motivated to do so because the anisotropy ratio can be used to 
determine information about the constituents of a formation (See 
Rosthal US 5,329,448, Background of the Invention). 
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Regarding claims 6 and 19, as is understood in view of the 
112 rejection outlined above. Savage as noted above teaches a 
method of finding the anisotropic ratio, which is the horizontal 
(axial) resistivity over the radial vertical (radial) 
resistivity. As noted by Applicants on page 20 of the 
specification, the anisotropic ratio has the property that it is 
proportional to the ratio Vzz/2Vxx- Accordingly, since Savage et 
al. teaches the anisotropic ratio, it teaches the recited ratio. 

Regarding claim 7 and 20 since the combination of Gianzero 
et al . in view of Savage et al , teaches deriving the electrical 
property, it teaches the electrical property being the 
horizontal resistivity. 

Claims 8 and 21 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Gianzero et al . in view of Savage et al . 
as applied to claims 1-7 and 14-20 above, and further in view of 
Omeragic et al . Regarding claims 8 and 21, Gianzero et al . in 
view of Savage et al . teaches the limitations of claims 1-7 and 
14-20, however, the reference do not explicitly disclose a 
determination of the vertical resistivity. Omeragic et al . 
discloses the deriving the vertical resistivity from the 
horizontal resistivity and the anisotropic ratio (See Omeragic 
et al . FIG. 4, block 115). It would have been obvious to use 
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the computation disclosed in Omeragic et al. in Gianzero et al. 
in view of Savage. One having ordinary skill in the art would 
have been motivated to do so to because such derivation equation 
is well known in' the art to find the vertical resistivity based 
on known parameters, as taught in Omeragic et al . 

Claims 9 and 22 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Gianzero et al . in view of Savage et al . 
and Omeragic et al . as applied to claims 1-8 and 14-21 above, 
and further in view of Rosthal . Regarding claims 9 and 22, the' 
references noted teach the limitations of claims 1-8 and 14-21 
as discussed above, however, they do not teach finding the 
resitivities by iterative solving as recited in claims 9 and 22. 
Rosthal teaches an iterative solving process wherein following 
determination of the horizontal and vertical resistivity, an 
iterative process is executed using refined horizontal and 
vertical resistivity values (See Rosthal col. 2, line 63 to col. 
4, line 33) . It would have been obvious to a person having 
ordinary skill in the art to use such process in order to 
acquire such resistivity values within a desired error (See 
Rosthal same paragraphs) . 
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Claims. 23, 24, 34 and 35 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Savage et al . (US 
4,636,731) in view of Omeragic. Regarding claims 23 and 34, 
Savage et al . discloses a computer system having instructions 
(See col. 2, line 9 to col. 3, line 2) for acquiring a first 
resistivity measurement and a second resistivity measurement 
from transmitter/receiver pairs one oriented parallel and one 
transverse to the logging tool (See col. 3, lines 3-65, note 
radial and axial resistivity measurements) and deriving the 
anisotropic ratio from the first and second resistivity 
measurements (See col. 3, line 66 to col. 4, line 3). 

However, Savage et al . does not explicitly disclose 
acquiring tri-axial resistivity measurements. Omeragic 
discloses making tri-axial measurements using tri-axial 
transmission and reception coils (See Omeragic et al . FIG. 1). 
It would have been obvious for an person having ordinary skill 
in the art to use the tri-axial arrangement of Omeragic in the 
apparatus of Savage et al . to derive multiple measurements from 
the transmitter and receivers to determine multiple properties 
of the formation under examination (See Omeragic) . 

Regarding claims 24 and 35, as is understood in view of the 
112 rejection outlined above, Savage et al . as noted above 
teaches a method of finding the anisotropic ratio, which is the 
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horizontal (axial) resistivity over the radial vertical (radial) 
resistivity. As noted by Applicants on page 20 of the 
specification, the anisotropic ratio has the property that it is 
proportional to the ratio Vzz/2Vxx. Accordingly, since Savage et 
al. teaches the anisotropic ratio, it teaches the recited ratio. 

Claims 25, 26 and 36 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Omeragic in view of Gianzero et al . 
Regarding claims 25 and 36, Omeragic discloses a computer having 
a memory (See Omeragic FIG. 5, item 210) having instructions for 
acquiring tri-axial resistivity measurements from three tri- 
axially oriented transmitter/receiver pairs (See FIG. 1 and col. 
2, lines 9-29), and determining a dip angle from the tri-axial 
measurements (See col. 8, equation 27). 

However, Omeragic does not explicitly disclose finding the 
horizontal resistivity using a difference measurement. Gianzero 
disclose a difference measurement to measure the horizontal 
resistivity between a first resistive measurement from a 
longitudinal transmitter/receiver pair and second resistivity 
measurement from a transverse transmitter/receiver pair (See 
col. 6, line 48 to col. 7, line 6). It would have been obvious 
to a person having ordinary skill in the art to use such 
difference measurement in the apparatus of Omeragic to determine 
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a more rectilinear measurement insensitive to negative borehole 
contributions (See Gianzero et al . col. 3, lines 3-20). 

Regarding claims 26, Omeragic discloses the equation 
(equation 27) to determine the dip angle as noted above and 
further discloses a relationship of the couplings (See Omeragic 
col. 8, equation 25), the substitution .of equation 25 into 
equation 27 provides the first recited equation and combinations 
thereof provide the remaining equations recited in claim 13 . 
Thus, Omeragic discloses the features of this claim. 

Conclusion 

The prior art made of record and not relied upon is 
considered pertinent to applicant's disclosure. Minerbo et al . 
(US 6,304,086) discloses a logging evaluation method wherein 
signal from the logging tool are subtracted. The other 
reference disclose various logging measurement techniques. 

Any inquiry concerning this communication or earlier 
communications from the examiner should be directed to Kenneth J 
Whittington whose telephone number is (571) 272-2264. The 
examiner can normally be reached on Monday- Friday, 7:30am- 
4 : 00pm. 

If attempts to reach the examiner by telephone are 
unsuccessful, the examiner's supervisor, Edward Lefkowitz can be 
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reached on (571) 272-2180. The fax phone number for the 
organization where this application or proceeding is assigned is 
703-872-9306. 

Information regarding the status of an application may be 
obtained from the Patent Application Information Retrieval 
(PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, 
see http://pair-direct.uspto.gov. Should you have questions on 
access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toli-free) ./ 




Kenneth J Whittington 
Examiner 
Art Unit 2862 
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